Tumor necrosis factor-alpha and interleukin-6 reduce bile canalicular contractions of rat hepatocytes.
Surgeons sometimes encounter hyperbilirubinemia without mechanical obstruction of the biliary tree postoperatively. Many of these patients have bacterial infections and endotoxemia. Kupffer's cells stimulated by endotoxin secrete inflammatory cytokines such as tumor necrosis factor (TNF)-alpha and interleukin (IL)-6. We hypothesized that TNF-alpha and IL-6 might be involved in the pathogenesis of hyperbilirubinemia. Effects of TNF-alpha and IL-6 on the contractions of bile canaliculi (BC) of rat hepatocyte couplets were examined and time-lapse images using phase-contrast microscopy were taken. Bile was collected from rats treated with or without the cytokines. The livers, perfused with lanthanum after the injection of cytokines, were examined ultrastructurally using electron microscopy. The number of BC contractions decreased in the couplets treated with both cytokines. The rapid movement of a droplet from BC was observed at the intercellular space of the hepatocyte couplet treated with TNF-alpha. Systolic blood pressure and hepatic tissue blood flow of rats injected with TNF-alpha were not changed, whereas the hepatic tissue blood flow of rats treated with IL-6 decreased (Dunnett test, P <.05). Bile secretion was reduced in both groups of rats (Dunnett test, P <.05). In rats treated with TNF-alpha the total serum bile acid concentration increased and lanthanum temporarily accumulated in BC. These results suggest that TNF-alpha and IL-6 may reduce BC contractions and thereby decrease bile flow.